C4H2N-2,5-(CH2NC4H8)2), were prepared by treatment of lithium precursors with SbCl3 or BiCl3. Molecular structure of 1 -4 was described both in solution (NMR spectroscopy) and in the solid state (single-crystal X-ray diffraction analysis). Structures of 1-4 were also subjected to a density functional theory study.
Introduction
Since the first reports dealing with monoanionic pincer-type ligands by Moulton 1 et al. and van Koten 2 et al. in 1976 and 1978 , respectively, the chemistry of these ligands unambiguously developed to one of the most exciting and studied fields of organometallic chemistry. 3 Although the initial interest was devoted mainly to transition metals, significant breakthrough in the pincer main group chemistry was achieved during the last years including several landmark discoveries. 4 We have been interested for some time in the utilization of pincer-type ligands in the field of heavier group 15 elements (Sb and Bi). The majority of these compounds contains classical monoanionic (carbanionic) N,C,N 5 or O,C,O 6 ligands and only a few examples of compounds containing N, C,O 7 type are known. Noteworthy, there also exists rather rich chemistry of antimony and bismuth complexes containing neutral donating ligands and a significant progress has been achieved in this field. 8 There exists a significant amount of structurally characterized antimony and bismuth amides 9 including interesting examples of related amidinates and β-diketiminates. 10 Nevertheless, there are, to the best of our knowledge, no examples of antimony or bismuth compounds supported by a monoanionic N,N,N pincer type ligand bonded to the central metal via nitrogen-metal bond. 11 We herein report the synthesis and structure of N,N and N,N,N -chelated antimony(III) and bismuth(III) chlorides containing ligands L 1-3 derived from the pyrrole ring ( Figure   1 ). Noteworthy, analogous ligands were used for stabilization of group 13 elements 12 and only recently Stalke et al. have
reported their first utilization in the field of heavier tetrylenes.
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In this study, the structure of compounds 1 -4 (Scheme 1) is described both in solution and in the solid state and is subjected to the theoretical investigation with particular emphasis on the description of present metal-nitrogen bonds. 
Results and Discussion
The ligand-precursors L [1] [2] [3] H were prepared according to published procedures. 13, 14 Parent pyrroles were first lithiated by nBuLi at low temperature (-78°C) and observed lithium precursors were in situ treated with one molar equivalent of SbCl 3 (or BiCl 3 ) giving 1 -4 (Scheme 1). Molecular structures of 1 -4 were determined using singlecrystal X-ray diffraction analysis and are depicted together with related structural parameters in Figures 2 and 3 . The crystallographic data are given in the Experimental section. (4) Å]. The coordination polyhedron around the central atoms in 2 -4 may be described as distorted pseudo-octahedron with the nitrogen(pyrrole) atom placed in the apical position, while remaining nitrogen and chlorine atoms form the basal plane. The stereochemically active lone pair (vide further discussion) of central atoms is then located in the trans position to the pyrrole nitrogen atom. This spatial arrangement closely resembles that usually found in the N,C,N chelated counterparts.
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Figure 2 ORTEP plot of molecule of 1 (left) and 2 (right, one of two independent molecules is shown and dichloromethane solvate molecules were omitted for clarity). Anisotropic displacement parameters are depicted at the 40% probability level. Hydrogen atoms were omitted for clarity. Selected bond lengths (Å) and angles (deg): (2) 161.35(4). 2: (Structural data for the second independent molecule are given in brackets) Sb (1)
144.32 (9) [144.38 (10) N-and N,N,N-chelated antimony and bismuth compounds, they were subjected to the theoretical study with the aim to in detail describe the bonding situation in these compounds. For organometallic compounds, we have found that BP86/def2-TZVP yield very reasonable results. 20 For the compounds presented here, this is not the case. Table 1 summarizes the most important bond lengths for all four compounds and a comparison with the experimental values. It appears that BP86 overestimates strongly all M-N bonds such that the description is not convincing. In the last year, the pure functional M06-L came up, which is highly useful for organometallic chemistry as well, 21 but this functional fails either in the correct description of the structures. Hence, we tried the hybrid functional M06-2X which finally gave very good accordance with the experimental data. Then, we investigated all compounds by natural bond orbitals analysis using NBO6.0. Besides the natural charges in Table 2 , we analysed the Wiberg bond indices ( Table 3 ). The second order perturbation theory predicted all characteristic M-N bonds to be covalent two-electron-two centre bonds. Table 2 NBO charges (in e-units) in 1-4 (M06-2X/def2-TZVP)*. Table 3 Wiberg Bond Indices in 1-4 (M06-2X/def2-TZVP). The natural charges show that the pyrrole donor is more negatively charged compared to the other N donors (as expected). However, taking into consideration that pyrrole coordinates as anionic ligand, the charge difference is not so large. The Wiberg bond index displays clearly that the pyrrole donor possesses almost the double donor strength than the imine (1) 
Conclusions
In conclusion, N,N and N,N,N-chelated antimony and bismuth compounds 1-4 were prepared and their structures were described both from experimental and theoretical point of view. It was shown that the metal-nitrogen(pyrrole) bond is covalent two-electron-two centre bond. 
X-ray crystallography
Suitable single-crystals of 1 -4 were mounted on glass fibre with an oil and measured on four-circle diffractometer KappaCCD with CCD area detector by monochromatized MoKα radiation (λ = 0.71073 Å) at 150(1)K. The numerical 27 absorption corrections from crystal shape were applied for all crystals. The structures were solved by the direct method (SIR92) 28 and refined by a full matrix least squares procedure based on F2 (SHELXL97). 29 Hydrogen atoms were fixed into idealized positions (riding model) and assigned temperature factors Hiso (H) = 1.2 Ueq (pivot atom) or of 1.5Ueq for the methyl moiety with C-H = 0.96, 0.97, and 0.93 Å for methyl, methylene, and hydrogen atoms in aromatic ring, respectively. /c, a = 11.1671 (7) ] 3.800, -3.006, CCDC 1017118.
